Abstract: Bioassay-guided fractionation of an ethanol extract of the pericarps of Garcinia mangostana led to the isolation of two new prenylated xanthones, named 1,3,7-trihydroxy-2-(3-methyl-2-butenyl)-8-(3-hydroxy-3-methylbutyl)-xanthone (1) and 1,3,8-trihydroxy-2-(3-methyl-2-butenyl)-4-(3-hydroxy-3-methylbutanoyl)-xanthone (2), together with the five known compounds garcinones C (3) and D (4), gartanin (5), xanthone I (6), and γ-mangostin (7). Their structures were elucidated primarily based on MS and NMR data. Compounds 1-7 showed significant cytotoxic activities against various human cancer cell lines.
Introduction
Garcinia mangostana, commonly called mangosteen, is widely distributed in Southeast Asia. This tropical plant is famous for its nutritious and flavorful fruits. The pericarps have been used as folk medicine to treat the diarrhea, bladder infections, gonorrhea, and skin rashes for more than one hundred years. Previous chemical investigation of the whole fruits, trunks, branches, leaves, and pericarps afforded some oxygenated xanthones that have attracted much attention for their fascinating structures and a wide range of biological activities, such as anticancer, antifungal, antibacterial, antiviral, antioxidant, and antiplasmodial properties [1] [2] [3] [4] [5] [6] [7] . Recently, we carried out an HPLC-MS analysis of the ethanol extract of the pericarps, and found that the number of the HPLC peaks was much greater than the number of compounds isolated. Thus, the structures of some of the minor peaks are believed to still be unidentified. The semi-pure fractions were screened for cytotoxicity against the cancer cell lines CNE1 and CNE2, and showed the significant inhibitory activities, with IC 50 values of less than 20 μg/mL. These findings aroused our great interest in further investigating these chemical constituents and their pharmacological activities. The ethanol extract of the pericarps was subjected to silica gel column chromatography followed by repeated HPLC to afford two new prenylated xanthone derivatives, 1,3,7-trihydroxy-2-(3-methyl-2-butenyl)-8-(3-hydroxy-3-methylbutyl)-xanthone (1) and 1,3,8-trihydroxy-2-(3-methyl-2-butenyl)-4-(3-hydroxy-3-methylbutanoyl)-xanthone (2), together with the five known compounds garcinones C (3) and D (4), gartanin (5), xanthone I (6), and γ-mangostin (7) (Figure 1 ). Compounds 1-7 showed significant cytotoxic activities against various human cancer cell lines. Herein, we describe the isolation, structure elucidation, and biological evaluation of these compounds. -7), were placed at C-1, C-3, and C-7, respectively, based on the HMBC correlations from OH-1 to C-1, C-2 and C-9a, from OH-3 to C-2, C-3 and C-4, from OH-7 to C-6, C-7 and C-8. The hydroxyl group at δ H 13.69 (s, OH-1) formed an intramolecular hydrogen bond with the carbonyl group at δ C 184.3 (C-9). The HMBC correlations between H-10 and C-1, C-2 and C-3 indicated that the prenylated 3-methyl-2-butenyl side chain was connected to C-2, moreover, the correlations between H-15 and C-7, C-8 and C-8a confirmed the other 3-hydroxy-3-methylbutyl side chain was connected to C-8. Therefore, compound 1 was elucidated as 1,3,7-trihydroxy-2-(3-methyl-2-butenyl)-8-(3-hydroxy-3-methylbutyl)-xanthone.
Compound 2, was obtained as a yellow amorphous solid. The molecular formula was determined to be C 23 H 24 O 7 by analysis of the HREIMS peak at m/z 412.1517 [M] + and its 13 C-NMR data ( Table 1) . The 45, s)/C-17 indicated a 3-hydroxy-3-methylbutanoyl partial structure. The other 3-methyl-2-butenyl side chain was identical to that of compound 1. The location of the side chains on the xanthone core were assigned at C-2 and C-4 by interpretation of the HMBC correlations of H-10/C-1, H-10/C-2, H-10/C-3, and H-16/C-4. Three phenolic hydroxyl groups at δ H 14.33, 14.40 and 15.11 were located at C-1, C-3, and C-8, and they formed intramolecular hydrogen bonds with the carbonyl groups. Based on the analysis above, the structure of compound 2 was assigned as 1,
The known compounds were identified as garcinones C [8] and D [9] (3 and 4), gartanin [10,11] (5), xanthone I [12] (6), and γ-mangostin [13] (7), respectively, by comparison of their physical and spectroscopic data with those reported previously. 
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The human nasopharyngeal carcinoma cell lines CNE1, CNE2, SUNE1 and HONE1, human lung cancer cell lines A549 and GLC82, human breast cancer cell line MCF-7, and human hepatic cancer cell line Bel-7402 were used to examine the cytotoxic activities of compounds 1-7 in vitro. Hirsutanol A was used as positive control. As can be seen in Table 2 , compounds 1-7 showed significant cytotoxic activities against these human cancer cell lines. By comparison of their potencies on the tested cancer cell lines, compounds 1 and 2 are similar to compounds 3 and 7, and greater than 4-6 and hirsutanol A. 
Experimental

General Procedures
Optical rotations were measured on a Schmidt and Haensch polartronic HNQW5 optical rotation spectrometer (SCHMIDT + HAENSCH GmbH & Co., Berlin, Germany). IR spectra were obtained using a PerkinElmer Frontier FT-IR spectrophotometer (PerkinElmer Inc., Waltham, MA, USA) UV spectra were recorded on a Shimadzu UV-Vis-NIR spectrophotometer (Shimadzu Corporation, Nakagyo-ku, Kyoto, Japan). 1D and 2D NMR spectra were recorded on a Bruker Avance II 400 spectrometer (Bruker BioSpin AG, Industriestrasse 26, Fällanden, Switzerland). The chemical shifts are relative to the residual solvent signals (acetone-d 6 : δ H 2.05 and δ C 29.92; DMSO-d 6 : δ H 2.50 and δ C 39.51). Mass spectra were obtained on a Thermo DSQ EI low-resolution mass spectrometer (Thermo Fisher Scientific, Waltham, MA, USA) and a Thermo MAT95XP EI high-resolution mass spectrometer (Thermo Fisher Scientific). Preparative HPLC was performed using a Shimadzu LC-20AT HPLC pump equipped with an SPD-20A dual λ absorbance detector and a Shim-pack PRC-ODS HPLC column (250 × 20 mm) (Shimadzu Corporation, Nakagyo-ku, Kyoto, Japan).
Plant Material
The pericarps of Garcinia mangostana were collected from Guangzhou City, Guangdong Province, China, in June 2013. Voucher specimens are deposited in School of Chemistry and Chemical Engineering, Sun Yat-sen University.
Extraction and Isolation
The wet pericarps of Garcinia mangostana Linn (1 Kg) were extracted three times with 95% ethanol (2 L) at r.t. for 12 h. The extract was concentrated by low-temperature rotary evaporation. The ethanol extract (20 g) was chromatographed on a silica gel column with petroleum ether-EtOAc (100:0-0:100) and then EtOAc-MeOH (100:0-0:100) as the eluent to afford 15 fractions. Fr. 6 (1.08 g) was further purified by repeated preparative HPLC eluted with H 2 O-MeCN (60:40, v/v) to yield compounds 1 (6 mg), 3 (146 mg), 4 (168 mg) and 6 (45 mg). Fr. 7 (1.43 g) was further purified by HPLC with a gradient of H 2 O-MeCN (40:60 up to 0:100, v/v) to afford compounds 2 (12 mg), 5 (78 mg), and 7 (463 mg). 
Spectral Data 1,3,7-Trihydroxy-2-(3-methyl-2-butenyl)-8-(3-hydroxy-3-methylbutyl)xanthone (1
